Synthesis and phorbol ester binding of the cysteine-rich domains of diacylglycerol kinase (DGK) isozymes. DGKgamma and DGKbeta are new targets of tumor-promoting phorbol esters.
Diacylglycerol kinase (DGK) and protein kinase C (PKC) are two distinct enzyme families associated with diacylglycerol. Both enzymes have cysteine-rich C1 domains (C1A, C1B, and C1C) in the regulatory region. Although most PKC C1 domains strongly bind phorbol esters, there has been no direct evidence that DGK C1 domains bind phorbol esters. We synthesized 11 cysteine-rich sequences of DGK C1 domains with good sequence homology to those of the PKC C1 domains. Among them, only DGKgamma-C1A and DGKbeta-C1A exhibited significant binding to phorbol 12,13-dibutyrate (PDBu). Scatchard analysis of rat-DGKgamma-C1A, human-DGKgamma-C1A, and human-DGKbeta-C1A gave K(d) values of 3.6, 2.8, and 14.6 nm, respectively, suggesting that DGKgamma and DGKbeta are new targets of phorbol esters. An A12T mutation of human-DGKbeta-C1A enhanced the affinity to bind PDBu, indicating that the beta-hydroxyl group of Thr-12 significantly contributes to the binding. The K(d) value for PDBu of FLAG-tagged whole rat-DGKgamma (4.4 nm) was nearly equal to that of rat-DGKgamma-C1A (3.6 nm). Moreover, 12-O-tetradecanoylphorbol 13-acetate induced the irreversible translocation of whole rat-DGKgamma and its C1B deletion mutant, not the C1A deletion mutant, from the cytoplasm to the plasma membrane of CHO-K1 cells. These results indicate that 12-O-tetradecanoylphorbol 13-acetate binds to C1A of DGKgamma to cause its translocation.